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INFORMATION PROVIDING SERVER 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an information providing server 
used when the information is searched through the Internet (including 
a intranet (intranets)). 

2. Description of the Prior Art 

A plurality of computers (servers, computers) connected to the 
Internet are stored with an enormous amount of information. The 
information stored therein is provided in the form such as home pages 
to users of the Internet. Conventionally, a search service (a 
retrieval service) for searching (retrieving) the home pages has 
hitherto been provided users (clients). The users search the home page 
containing a desired item of information. The searching service is 
provided as a search engine executed on a browser. 

In the searching service given so far, in the case of searching 
the desired home page by use of a keyword, the user is given character 
information on the home page corresponding to this keyword and link 
information to the information providing server stored with the home 
page concerned. 

For instance, the user, when having an intention of reference a 
home page relative to representative soccer players of Japan, inputs 
keywords such as, e. g. , "soccer" and "representative players of Japan" 
to the search engine actuated by the reference terminal (equipment), 
and requests searching of the information corresponding to the 
keywords. Thereupon, the information corresponding to the keywords is 
retrieved on the Internet, and a retrieved result is transmitted back 
to the reference terminal of the user. 



FIG. 16 shows one example of the searched result obtained by the 
conventional searching service. The searched result is returned, 
whereby a table (a list of information) as shown in FIG. 16 is 
displayed on a display screen of the reference terminal. The table 
comprises a title and a URL (uniform Resource Locator) of the home 
page, and a summary of the home page as the form of character 
information provided with the user. 

Normally, the character information comprising as the searched 
result described above is stored in the information providing server 
stored with files of the home pages. The user refer to the searched 
result as shown in FIG. 16, and, if there is a desired home page 
concerning the representative soccer players of Japan, performs an 
operation such as clicking the title (underlined in FIG. 16) of this 
home page. Thus, the user is able to access the information 
providing server stored with the file of the desired home page. 

In the conventional searching service, however, only the 
character information was provided as the searched result. Hence, 
there has been a case where the user specifies the desired home page 
from the provided character information with a difficulty. Further, 
the character information as the searched result does not contain a 
content of the detailed information (the number of accesses, an 
information quantity etc) of the home page. Accordingly, the user was 
unable to obtain the detailed information on the home page indicated 
as the searched result unless having an actual access to the desired 
home page by use of the searched result. 

Moreover, in the case of utilizing the conventional searching 
service, the user is normally provided with the information on a 
plurality of home pages as the searched result. At this time, the 



user, if incapable of specifying the desired home page from the 
searched result, must find out the desired home page by accessing the 
plurality of home pages contained in the searched result. 
Consequently, the operation of the user is complicated, and if the 
user could find out the desired home page by accessing the plurality 
of home pages, the information on the home pages accessed before the 
desired home page is found out was unnecessary to the user in the 
great of majority of cases. 

SUMMARY OF THE INVENTION 

It is a primary object of the present invention to provide an 
information providing server through which a use is, when searching 
information on the Internet and utilizing a searched result, able to 
properly specify necessary information out of pieces of information 
provided as the searched result. 

To accomplish the above object, according to a first aspect of 
the present invention, an information providing server comprises a 
display control file composed of a character string fro display, and a 
control character string for controlling the display, and an index 
image configured such that a screen is displayed with the display 
control file shown in the form of a single image. 

The information providing server in the first aspect of the 
invention is connected via a communications line to, e. g. , a reference 
terminal for looking though information retained by the information 
providing server, and to a searching server for searching the 
information retained by the information providing server in response 
to a searching request given from the reference terminal. When the 
searching server receives the searching request from the reference 



terminal, the information providing server gives the searching server 
an the index image corresponding to this searching request. 

According to the first aspect of the invention, for example, the 
index image can be provided to the client in response to the request 
given from the client. More specifically, for instance, when the 
searching server receives the searching request from the client, the 
information providing server gives the searching server the display 
control file (character information) and the index image which 
correspond to the searched result in response to the request from the 
searching server, and the searching server, and the searching server 
imparts the display control file and the index image to the reference 
terminal of the client. The client is thereby supplied with the 
character information taking the conventional form and the index image 
corresponding to this item of character information as the searched 
result. The client is therefore able to obtain a larger quantity of 
information from the searched result than by the prior art. 
Accordingly, it is feasible to select (specify) more properly the 
required information from the searched result than by the prior art. 

The information providing server according to the fist aspect of 
the invention may further comprise an index image creating unit for 
creating the index image on the basis of the display control file. 
With this configuration, the index image can be created within the 
information providing server. 

The information providing server according to the first aspect 
of the invention may further comprise a display-oriented file related 
to the display control file. The index image may be configured such 
that the display control file and the display-oriented file are shown 
in the form of the single images. Based on this configuration, the 
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index image can be created similarly with respect to the file having 
the display-oriented file such as an image file etc. 

According to a second aspect of the present invention, a 
searching server connected via a communications line to an information 
5 providing server and to a reference terminal for looking through files 

held by the information providing server, comprises an index image 
creating unit for receiving the file from the information providing 
server and creating an index image corresponding to the file, and a 
transmitting unit for transmitting to the reference terminal the index 
10 image created by the index image creating unit to together with link 

information to the information providing server. 

According to the second aspect of the invention, the index image 
is created in response to the request given from the reference 
terminal, and transmitted to the reference terminal of the client. 
15 The client is thereby able to obtain from the index images a great 

amount of information on the files stored in the information providing 
server. 

In the searching server according to the second aspect of the 
invention, the transmitting unit transmits to the reference terminal 

20 the index image created by the index image creating unit, and the file 

received from the information providing server together with the link 
information to the information providing server. This construction 
makes it possible to transmit to the client the file received from the 
information providing server as well as the index image. The client 

25 is therefore capable of gaining a much greater quantity of 

information. 

The searching server according to the second aspect of the 
invention may further comprise a searching unit for obtaining a file 



corresponding to a request of the reference terminal from each of the 
plurality of information providing servers, and the index image 
creating unit creates an index image corresponding to each of the 
files obtained by the searching unit. With this construction, the 
index image can be obtained in combination with the information 
searching service provided by the searching server. 

According to a third aspect of the present invention, a 
searching server connected via a communications line to an information 
providing server and to a reference terminal for looking through files 
held by the information providing server, comprises an element 
information storage unit for collecting and storing pieces of element 
information of files held by the information providing server, a 
searching unit for extracting the element information of the file 
corresponding to a request given from the reference terminal, from the 
element information of the files stored in the element information 
storage unit, an index image creating unit for creating an index image 
corresponding to the file element information extracted by the 
searching unit, and a transmitting unit for transmitting the created 
index image as a response to the request to the reference terminal. 

The searching server according to the third aspect of the 
invention may further comprise a display control file creating unit 
for creating a display control file into which the element information 
extracted by the searching unit is combined with the index image 
created by the index image creating unit, the transmitting unit 
transmits to the reference terminal the display control file as a 
response to the request, which is created by the display control file 
creating unit. 

According to a fourth aspect of the present invention, a 



searching server for giving files held by an information providing 
server to a reference terminal of a client, comprises an element 
information storage unit for collecting and storing pieces of element 
information of files held by the information providing server, an 
index image creating unit for creating and holding an index image 
corresponding to the element information of each of the files 
collected, a searching unit for extracting from the index image 
creating unit the index image corresponding to the request given from 
the reference terminal, and a transmitting unit for transmitting the 
index image extracted by the searching unit as a response to the 
request to the reference terminal. 

In the searching server according to the fourth aspect of the 
invention, the searching unit extracts from the element information 
storage unit the element information of the file corresponding to the 
request given from the reference terminal. The searching server may 
further comprise a display control file creating unit for creating a 
display control file into which the file element information extracted 
by the searching unit is combined with the index image. The 
transmitting unit transmits to the reference terminal the display 
control file as a response to the request, which is created by the 
display control file creating unit. 

According to a fifth aspect of the present invention, a 
reference terminal for looking through a file via a communications 
line, the file being composed of a display control file stored in an 
information providing server and a display-oriented file related to 
the display control file, comprises an index image creating unit for 
creating an index image configured such that the display control file 
and the display-oriented file contained in the file received from the 



information providing server are displayed on one screen, and a 
display control unit for displaying the file received from the 
information providing server together with the index image. 

In the reference terminal according to the fifth aspect of the 
invention, the index image creating unit, when receiving the plurality 
of files, creates the index images corresponding respectively to the 
plurality of files received, and the display control unit 
sequentially displays the plurality of index images created. 

In this case, the index image creating unit, when receiving the 
plurality of files, creates the index images in accordance with a 
predetermined priority, and the display control unit displays the 
plurality of created index images in the sequence being created by the 
index image creating unit. 

In the reference terminal according to the fifth aspect of the 
invention, the index image creating unit, when receiving the plurality 
of files, creates the index images corresponding respectively to the 
plurality of files received, and the display control unit displays 
each of the plurality of created index images in arrangement on the 
same screen. 

In this case also, the index image creating unit, when 
receiving the plurality of files, creates the index images in 
accordance with a predetermined priority, and the display control unit 
displays the plurality of created index images in the sequence being 
created by the index image creating unit. 

These together with other objects and advantages which will be 
subsequently apparent, reside in the details of construction and 
operation as more fully hereinafter described and claimed, reference 
being had to the accompanying drawings forming a part hereof, wherein 



like numerals refer to like parts throughout. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of the present invention will 
become apparent during the following discussion in conjunction with 
the accompanying drawings, in which: 

FIG. 1 is a diagram showing an architecture of a network system 
in an embodiment 1 of the present invention; 

FIG. 2 is a diagram showing a construction of an information 
providing server shown in FIG. 1; 

FIG. 3 is an explanatory diagram showing a home page searching 
method in the network system shown in FIG. 1; 

FIG. 4 is a flowchart showing an operation of a searching system 
shown in FIG. 1; 

FIG. 5 is an explanatory diagram showing a display content on a 
display device of a reference terminal shown in FIG. 1; 

FIG. 6 is an explanatory diagram showing a display content on 
the display device of the reference terminal shown in FIG. 1; 

FIG. 7 is an explanatory diagram showing a display content on 
the display device of the reference terminal shown in FIG. 1; 

FIG. 8 is an explanatory diagram showing a display content on 
the display device of the reference terminal shown in FIG. 1; 

FIG. 9 is a flowchart showing an operation of a searching system 
2 shown in FIG. 1; 

FIG. 10 is a diagram illustrating a construction of the 
searching system (searching servers) in an embodiment 2 of the present 
invention; 

FIG. 11 is an explanatory diagram showing a home page searching 
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method using the searching system illustrated in FIG. 10; 

FIG. 12 is a flowchart showing an operation of the searching 
system illustrated in FIG. 10; 

FIG. 13 is a flowchart showing the operation of the searching 
5 system illustrated in FIG. 10; 

FIG. 14 is a diagram showing a construction of the reference 
terminal in am embodiment 3 of the present invention; 

FIG. 15 is an explanatory diagram showing the home page 
searching method using the reference terminal illustrated in FIG. 14; 
10 and 

FIG. 16 is a diagram showing a display example of a retrieved 
result displayed in the reference terminal of a client by a home page 
searching method in the prior art. 



15 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the present invention will hereinafter be 
described with reference to the accompanying drawings. 
<Embodiment 1> 

FIG. 1 is a diagram showing a network system in an embodiment 1 
20 of the present invention. Referring to FIG. 1, the network system is 

comprising of a reference terminal 1 (client), a searching system 2 
functioning as a searching server (a mediation server), and a 
plurality of information providing servers 4A - 4E, which are all 
connected to the Internet (a data transmission network based on TCP/IP 
25 (Transmission Control Protocol/Internet Protocol)) 100. Referring to 

FIG. 1, however, only 4A, 4E are shown as the information providing 
servers. 

The reference terminal 1 is information equipment that a user 
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(client) refer to information on a home page. This reference terminal 
1 is connected to the Internet 100 through an unillustrated data 
modulator (MODEM) by a dial-up connection, The reference terminal 1 
obtains necessary information from the information providing servers 
4A - 4E through the Internet 100. 

The reference terminal 1 may be a personal computer provided 
with a WW (World Wide Web) browser for referring the information 
through the Internet 100, or may also be an Internet TV having a 
function for connecting to the Internet 100. Further, the reference 
terminal 1 may belong to other networks such as a LAN (Local Area 
Network) etc. 

The searching system 2 is an information processing system. The 
searching system 2 collects, when the user of the reference terminal 1 
searches a home page by utilizing a searching service prepared 
beforehand, information of the home page corresponding to the user's 
searching request from each of the information providing servers 4A - 
4E connected through the Internet 100. The searching system 2 provides 
the user with a searched result corresponding to the user's searching 
request. 

This searching system 2 periodically navigates round (accesses) 
the information providing servers 4A - 4E connected to the Internet 
100, and searches keywords from text data of HTML (Hyper Text Markup 
Language) files of the home pages stored in the information providing 
servers 4A - 4E, thus obtaining the searched keywords as element 
information. 

Subsequently, the searching system 2 accesses the information 
providing servers 4A - 4E stored with the files of the home pages 
which correspond to the element information, and collects the 



- 12 

information (text data containing a URL (Uniform Resource Locator), a 
title and the keyword of the home page) relating to the first screen 
of the home page. Each of the element information of the HTML files 
collected are stored in an index file storage device 61 (see FIG. 3) 
provided in the searching system 2. 

Thereafter, the searching system 2, according to a searching 
request given from the user (client), searches a home page containing 
the keyword assigned by the client, and provides, as a searched 
result, the reference terminal 1 of the client with the index 
information including the URL and the title et of that home page. 

Each of the information providing servers 4A - 4E is 
information equipment such as a personal computer, a workstation or 
dedicated server machine for providing the reference terminal 1 of the 
client with the information through the Internet 100. Each of the 
information providing servers 4A - 4E stores a plurality of the HTML 
files of the home page, and a plurality of image files (corresponding 
to a display control file) having a GIF (Graphics Interchange Format) 
file format or JPEG (Joint Photographic Experts Group) file format 
assigned by the HTML file. 

FIG. 2 is a block diagram showing a configuration of one of the 
information providing servers 4A - 4E illustrated in FIG. 1. The 
information providing servers 4A - 4E have the same configuration, and 
hence the information providing server 4A is exemplified in FIG. 2. . 
Referring to FIG. 2, the information providing server 4A comprises a 
display control file storage unit 11, a display file storage unit 12 
and an index image creating unit 13. 

The display control file storage unit 11 is stored with the HTML 
files including text files of a home page (corresponding to display 
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character strings), layout information and hyperlink information 
(corresponding to control character strings). The display file 
storage unit 12 is stored with the image file assigned in the HTML 
file stored in the display control file storage unit 11 by way of a 
file in the GIF (Graphics Interchange Format) file format and the JPEG 
(Joint Photographic Experts Group) format. Note that the text and the 
image are laid out based on the layout information assigned in the 
HTML file, thereby creating a screen for the home page read by the 
reference terminal 1. The display control file storage unit 11 and 
the display file storage unit 12 are respectively constructed of a 
readable/writable storage device such as a hard disk etc. 

The index image creating unit 13 creates, from the HTML file 
stored in the display control file storage unit 11 and the image file 
stored in the display file storage unit 12, an index image file as an 
image file, having the same image data (display content) as the first 
screen of the home page to be displayed in the display device of the 
reference terminal 1, of which a display size is smaller than the 
first screen of the home page. 

To be more specific, the index image creating unit 13 arranges 
the images displayed by the browser into an image file. At this time, 
bitmap data in a VRAM can be used as they are. Further, there may also 
be available a screen-cut-oriented application used in the personal 
computer. Note that the index image creating unit 13 is defined as a 
function actualized through an execution of a predetermined index 
image file creating program by a CPU (not shown) mounted in the 
information providing server 4A. 

FIG. 3 is an explanatory diagram showing a method of searching a 
home page in the network system illustrated in FIG. 1. FIG. 4 is a 
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flowchart showing an operation of the searching system when carrying 
out the searching method shown in FIG. 3. Further, FIGS. 5 and 6 are 
explanatory diagrams each showing a display content on the display 
device provided in the reference terminal shown in FIG. 1. 

An information searching method according to the present 
invention will hereinafter be described with reference to FIGS. 2-6. 
Herein, there is exemplified a case of searching a home page 
concerning representative soccer players of Japan. The searching 
system 2 periodically navigates round the information providing 
servers 4A - 4E via the Internet 100 (step SlOl). The searching 
system 2 accesses each of the information providing servers 4A - 4E, 
then obtains from the information providing servers 4A - 4E the index 
information on the home pages retained in the information providing 
servers 4A - 4E, and stores the index information in the index file 
storage device 61 (step S102). 

The user of the reference terminal 1, when searching the home 
page, assigns keywords such as "soccer" and "representative players of 
Japan" by utilizing a search engine prepared in the reference terminal 
1, and transmits a searching request to such as "soccer" and the 
representative players of Japan" to a searching keyword input field 63 
in a search engine window displayed on the display device of the 
reference terminal 1, and thereafter clicks an OK button 64 by sue of 
a mouse. With such an operation, the searching request is transmitted 
from the reference terminal 1 to the searching system 2. 

Next, the searching system 2, upon receiving the searching 
request from the reference terminal 1 (step S103), obtains the index 
information on the home page which contains the keyword assigned by 
the user among a plurality of index information on the plurality of 
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home page which are stored in the storage device 61 (step S104). 
Thereafter, as shown in FIG. 3, the searching system 2 accesses the 
information providing servers 4A - 4E stored with the home page 
information corresponding to the index information obtained in step 
S104, thereby obtaining image files 4A' - 4E' of the relevant home 
pages (step S105). 

On the other hand, in the information providing servers 4A - 4E, 
the index image creating unit 13, as described above, creates and 
holds, from the HTML file and the image file relative to the HTML 
file, the index image files 4A - 4E'. Each of the index image files 
4A'- 4E' include the image information when a size of the image on the 
first screen of the home page is reduced, and retains these files 4A' 

- 4E'. This process is executed at an interval of a fixed time, and 
hence the index image creating unit 13 always holds the index image 
file corresponding to a latest state on the first screen of the home 
page. Therefore, the searching system 2, when having the access to 
the information providing servers 4A - 4E, is given the index image 
files created and retained by the index image creating unit 13 of each 
of the information providing servers 4A - 4E. 

The searching system 2, upon obtaining the index image files 4A' 

- 4E' of the home pages corresponding to the searched result from the 
information providing servers 4A - 4E. The searching system 2 
transmits these index image files 4A' - 4E' to the reference terminal 
1 together with link information to each home page and the index 
information (step S106, which corresponds to a transmitting unit). 

The reference terminal 1, when receiving the index image files 
4A' - 4E' of the respective home pages, the link information and the 
index information, displays images corresponding thereto on the screen 
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of the display device as a searched result. Namely, the index 
information on the representative soccer players of Japan is displayed 
in a predetermined area on the screen of the display device. The 
index information is, as in the case of the prior art, displayed as a 
list of character information as shown in FIG. 16. 

Simultaneously, the index images corresponding to the index 
image files 4A' - 4E' are displayed in a predetermined area on the 
screen of the display device of the reference terminal 1. Each index 
image is, as illustrated in FIG. 6, displayed in the predetermined 
area while being changed over at an interval of a fixed time in the 
sequence from the home page exhibiting a higher rate of coincidence 
with the keyword. Links for connecting to the information providing 
servers 4A - 4E are set to the respective index images displayed on 
the display device. 

The user is able to obtain, from the index images contained in 
the displayed searched result, the following information which could 
not be gained from the result of the searching based on only the 
character information in the prior art. First, an access counter 14 
as shown in FIG. 6 is provided in the first screen of the home page, 
in which case the user is able to judge referring to a counter value 
included in the index image whether or not the home page opened has a 
high popularity. 

Further, if there is an update hysteresis on the first screen of 
the home page, the user is able to judge with reference to the index 
image of the home page opened what degree of frequency the content of 
the home page has been updated to, and is also able to judge whether 
or not the home page opened contains the latest content. Moreover, 
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the user can confirm the content of the home page and the number of 
links from the index image, and is therefore able to roughly judge a 
quantity of information contained in the home page opened. 

Thus, the user can obtain from the index image the information 
which could not be gained from the result of the searching based on 
only the character information in the prior art, and is therefore able 
to promptly judge whether or not a desired item of information is 
contained in each of the home pages embraced in the searched result. 
Thereafter, the user is able to access the information providing 
server holding the information on the home page conceived inclusive of 
the desired item of information by clicking the index image judged to 
contain the desired information. 

Accordingly, in accordance with the embodiment 1, it is of no 
necessity for the user to repeat, till a desired home page is found 
out, the operation of accessing the information providing server 
holding the information on the home page embraced in the searched 
result and judging whether the home page displayed in response to the 
accessing on the home page screen of the display device of the 
reference terminal 1 is what is desired or not. The user is thereby 
able to easily quickly search the home page. Thereby, a quantity with 
which the user operates the keyboard and the mouse and the operational 
intricacy relative to the searching is able to reduce. Further, it is 
feasible for the user to avoid the accesses to unnecessary home pages, 
and a time for connecting the reference terminal 1 to the Internet 100 
can be reduced. Then, the user can properly select (specify) the home 
page containing the desired item of information from the searched 
result with reference to the index image. 

Moreover, the searching system 2 in the embodiment 1, on the 
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occasion of collecting pieces of information while navigating round 
the information providing servers 4A - 4E, obtains only the index 
information such as URL etc, and, when receiving the searching request 
from the reference terminal 1, obtains the index image files 4A' - 4E' 
corresponding to the searched result from the information providing 
servers 4A - 4E. The searching system 2 then transmits the index 
image files to the reference terminal 1. With such a method being 
used, it might be enough for the searching system 2 to ensure a 
storage capacity required for storing the index image files of the 
home pages corresponding to the searched result, and hence the storage 
capacity of the searching system 2 might be set comparatively small. 

Note that the embodiment 1 can be modified as follows. For 
example, in the embodiment 1, the index images are displayed in 
sequence at the interval of the fixed time when the searched result is 
displayed on the display device of the reference terminal 1. Instead 
of this, as shown in FIG. 7, there may also be taken such a 
configuration that the index images are displayed in arrangement on 
the same screen. In this case also, the user of the reference 
terminal 1 can easily judge whether or not the home page is what 
should be accessed to (the desired home page). Further, as 
illustrated in FIG. 8, another configuration is that the index images 
corresponding to the index information are displayed in positions 
adjacent to respective items of index information contained in the 
searched result. 

Moreover, the index images can be also gained by the method 
which follow. FIG. 9 is a flowchart showing the operation of the 
searching system 2 in a case where the searching system 2 obtains the 
index image files by other methods. As shown in FIG. 9, the searching 
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system 2, when periodically accessing the information providing 
servers 4A - 4E be navigating round through the Internet (step S201), 
obtains the index image files together with the element information of 
the home pages from the information providing servers 4A - 4E. The 
thus obtained index image files are stored in the index file storage 
device 61 of the searching system 2 together with the index 
information (the text containing the URL, the title and the keyword) 
on the home page opened (step S202). 

Thereafter, the searching system 2, upon receiving the searching 
request from the reference terminal 1 (step S203), gives the reference 
terminal 1 the index information of the home page containing the 
keyword which is included in the searching request, the index image 
files and the link information as the searched result (steps S204, 
S205: which corresponds to a transmitting unit). According to the 
index image file obtaining methods described above, the storage device 
61 of the searching system 2 is stored beforehand with the index image 
files of the home pages which can be retrieved by the searching system 
2. Accordingly, there is no necessity for obtaining the index image 
files from the information providing servers 4A - 4E after gaining the 
index information on the home pages corresponding to the searched 
result. It is therefore feasible to reduce the time necessary for the 
searching system 2 to provide the reference terminal 1 with the 
searched result. 

<Embodiment 2> 

A characteristic of an embodiment 2 is that a searching system 
22 has a unit for creating the above-described index image files, and 
other configurations are substantially the same as those in the 
embodiment 1. FIG. 10 is a block diagram showing an the searching 
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system 22 in the embodiment 2. FIG. 11 is an explanatory diagram 
showing a method of searching the home page by the searching system 22 
shown in FIG. 10. FIG. 12 is a flowchart showing an operation of the 
searching system 22 when executing the searching method shown in FIG. 
11. The embodiment 2 will hereinafter be discussed referring to FIGS. 
10 - 12. 

Referring to FIG. 10, the searching system 22 includes a 
searching unit 31, an index file storage unit 32 corresponding to the 
storage device 61 in the embodiment 1, an index image creating unit 
33, and a display control file creating unit 34. 

The searching unit 31 periodically obtains the index information 
as element information on the home pages on the Internet 100 (see FIG. 
1) and the information (the HTML file and the image files etc) 
pertaining to the first screen, and stores these items of information 
in the index file storage unit 32 (corresponding to an element 
information storage unit). When the searching system 22 receives the 
searching request from the reference terminal 1, the searching unit 31 
fetches the index information on the home pages corresponding to the 
keyword contained in the searching request out of the index file 
storage unit 32, and gives the index information to the display 
control file creating unit 34. 

The index image creating unit 33 gains through the searching 
unit 31 the HTML file and the image file relative to the first screen 
of the home page, which are retained in the information providing 
servers 24A - 24E. Thereupon, the index image creating unit 33 
creates from those files the index images defined as the image file 
with a reduced size of the first screen of the home page thereof. 

The display control file creating unit 34, when the searching 
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system 22 receives the searching request from the reference terminal 
1, receives the index image file as well as the index information 
corresponding to the keyword contained in the searching request. The 
display control file creating unit 34 then creates the HTML file (a 
display control file) that should be given as a searched result to the 
reference terminal 1 by use of the index information and the index 
image file, and gives the HTML file to the searching unit 31. 
Thereupon, the searching unit 31 transmits to the reference terminal 1 
the HTML file as the searched result, which has been received from the 
display control file creating unit 34. 

Note that the index file storage unit 32 is included a 
readable/wri table storage device such as a hard disk etc, and the 
searching unit 31, the index image creating unit 33 and the display 
control file creating unit 34 are each constructed of a CPU, a storage 
device and a peripheral device (any of which is not shown) and are 
actualized by the CPU executing a predetermined control program stored 
in the storage device. 

A method of searching of the home page in the embodiment 2 will 
hereinafter be explained. As shown in FIGS. 11 and 12, the searching 
unit 31 of the searching system 22 periodically accesses the 
information providing servers 24A - 24E on the Internet 100 (step 
S301), then obtains the index information on the home page and the 
information on the first screen of the home page from the information 
providing servers 24A - 24E, and stores these items of information in 
the index file storage unit 32 (step S302). 

Next, the reference terminal I transmits the searching request 
to the searching system 22 by the same method as that in the 
embodiment 1 (step S303). The searching unit 31, upon receiving this 
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searching request, extracts from the index file storage unit 32 the 
index information on the home page containing the keyword assigned 
(designated) by the reference terminal 1 (step S304). 

Next, the index image creating unit 33 gains the HTML file and 
the image file on the first screen of the home page corresponding to 
each item of index information from the information on the home page 
held by the creating unit 33 itself in accordance with the index 
information extracted by the searching unit 31. Then, the index image 
creating unit 33 creates the index image file with the reduced size of 
the first screen of the home page from the obtained HTML file and 
image file (step S305). 

Next, the display control file creating unit 34 creates the HTML 
file- for being given to the reference terminal 1 from the index 
informat ion extracted by the searching unit 31 and the index image 
file created by the index image creating unit 33. Thereafter, the 
searching unit 31 transmits to the reference terminal 1 the HTML file 
as a result of the searching, which has been created by the display 
control file creating unit 34 (step S306: which corresponds to a 
transmitting unit). 

Thereafter, the reference terminal 1, when receiving the 
searched result from the searching system 2, as in the embodiment 1, 
displays the character information (index information) on each home 
page containing the designated keyword on the screen of the display 
device of the reference terminal 1 (see FIG. 16), and displays the 
first screens (index images) of the respective home pages in a 
predetermined display sequence (see FIG. 8). 

Thus, the contrivance in the embodiment 2 is not that the index 
images are retained in the information providing servers 24 stored 



-23 

with the home page files, but that the searching system 22 creates the 
index image file each time the searching request is received from the 
reference terminal 1. It is therefore unnecessary for each 
information providing server 24 to create the latest index image file 
5 at all times. 

Further, when the searching system 22 receives the searching 
request from the reference terminal 1, the index image creating unit 
33 obtains the required information from the index file storage unit 
32, and thus creates the index image. In this respect, the searching 
10 system 22 may otherwise operate based on a flowchart shown in FIG. 13. 

To be specific, as shown in FIG. 13, when the searching unit 31 
periodically obtains the index information from the information 
providing servers 24 on the Internet 100 (step S402), the index image 
creating unit 33 creates the index image files of the respective home 
15 pages and stores the file in the index file storage unit 32 (step 

S403). When the searching system 22 receives the searching request 
from the reference terminal 1 (step S404), the searching unit 31 
extracts from the index file storage unit 32 the index file of the 
home page containing the keyword designated by the reference terminal 
20 1 and the index image file as well (step S405), and transmits these 

files as the searched result to the reference terminal 1 (step S406). 

<Efflbodiment 3> 

A characteristic of an embodiment 3 is that the index image 
files of the respective home pages each corresponding to the searched 
25 result are created in a reference terminal 41 (see FIG. 14) of the 

user, and other configurations are the same as those in the embodiment 
1. 

FIG. 14 is a diagram showing a construction of the reference 
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terminal 41 in the embodiment 3 (as well as showing an the network 
system as a whole in the embodiment 3). Referring to FIG. 14, the 
reference terminal 41 is connected via the Internet (not shown) to a 
searching system 42 and information providing servers 44A - 44E (of 
which only the information providing server 44A is illustrated in FIG. 
14). The reference terminal 41 includes a searched result storage 
unit 51, an access request unit 52, a file storage unit 55, an index 
image creating unit 54, a display control unit 53 and a CLK (clock) 
56. 

The searched result storage unit 51 is classified as a storage 
device for storing the searched result (index information such as the 
URL and the title of the home page containing the keyword) obtained 
from" the searching system 42. The access request unit 52 obtains the 
URL of the home page from the index information of each home page 
corresponding to the searched result stored in the searched result 
storage unit 51. Then, the access request unit 52 accesses 
information providing servers 44 stored with the files of the home 
pages, and obtains the HTML file and the image file needed for forming 
the first screen of each home page. The HTML file and the image file, 
which have been thus obtained from each home page, are stored in the 
file storage unit 55 of the reference terminal 41. 

The index image creating unit 54 creates an index image file 
defined as an image file with a reduced size of the first screen of 
each home page, from the HTML file and the image file stored in the 
file storage unit 55. The display control unit 53 obtains a text file 
of the searched result from the searched result storage unit 51, and 
the index image file from the index image creating unit 54, 
respectively. The display control unit 53 outputs these files to a 
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display device 45 such as a CRT (Cathode Ray Tube) and an LCD (Liquid 
Crystal Display). 

Note that the reference terminal 41 incorporates the CPU, the 
storage devices (the ROM, the RAM and the hard disk etc) and 
5 peripheral devices (an I/O unit and an interface circuit etc). The 

searched result storage unit 51 and the file storage unit 55 are 
constructed of the storage devices. The access request unit 52, the 
display control unit 53 and the index image creating unit 54 are 
defined as functions actualized by the CPU executing a control program 

10 stored in the storage device. 

FIG. 15 is an explanatory diagram showing a method of searching 
the home page in the network system illustrated in FIG. 14. This 
searching method in the embodiment 3 will hereinafter be described 
with reference to FIGS. 14 and 15. To begin with, when the user of 

15 the reference terminal 41 operates the reference terminal 41 for 

searching the home page as in the embodiment 1, the reference terminal 
41 transmits the searching request to the searching system 42. 

The searching system 42, based on the keyword inputted by the 
reference terminal 41, extracts the index information on the home page 

20 containing this keyword from the index file storage device 61, and 

transmits the extracted index information as a searched result to the 
reference terminal 41. 

The searched result is, when received by the reference terminal 
41, stored in the searched result storage unit 51. Thereupon, the 

25 display control unit 53 displays the searched result stored in the 

searched result storage unit 51 on the screen of the display device 45 
(see FIG. 16). 

On the other hand, the access request unit 52 obtains the URL of 
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each home page corresponding to the searched result from the searched 
result storage unit 51. Subsequently, the access request unit 52 have 
an access to the information providing server (at least one of the 
information providing servers 44A - 44E) stored with the file of the 
5 home page corresponding to the obtained URL, and gains the HTML file 

and the image file which form the first screen of each home page. The 
access request unit 52, with respect to the information providing 
servers that should be accessed at this time, accesses the information 
providing servers sequentially from the information providing server 

10 having a less load for obtaining the file. 

The HTML files and the image files obtained by the access 
request unit 52 are stored in the file storage unit 55. Then, the 
index image creating unit 54 creates the index image file by use of 
the HTML files and the image files which are stored in the file 

15 storage unit 55. The index image file of each home page which 

corresponds to the searched result, is thereby created. 

Thereafter, the display control unit 53, as shown in FIG. 3, 
displays on the display device 54 the image (index image) 
corresponding to the index image file of each home page at a timing of 

20 receipt from the CLK 56 in a predetermined sequence while being 

switched over at an interval of a fixed time. 

As a result, the respective files are displayed in the following 
sequence. At the first onset, the searched result (the index 
information) of the character information transmitted from the 

25 searching system 42. The user of the reference terminal 41 looks 

through at first the searched result of the character information, 
during which the display control unit 53 displays on the display 
device 45 the index images corresponding to the index image files 
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created by the index image creating unit 54, e. g. , in the sequence of 
being created. 

Accordingly, the user refers the index images displayed on the 
display device 45 at the interval of the fixed time, whereby it is 
feasible to obtain the information of the respective home pages and 
access a desired home page. Note that the configuration in the 
embodiment 3 is also such that the plurality of index images are 
displayed in arrangement on the same screen as shovm in FIGS. 7 and 8. 

Thus, in the embodiment 3, the reference terminal 41 creates the 
index image files of the respective home pages which are obtained as 
the searched result, and displays on the display device 45 the index 
images corresponding to the index image files. With such a 
configuration, as in the embodiments 1 and 2, it is also feasible to 
obtain a larger quantity of information of the home pages 
corresponding to the searched result than by the prior art. The user 
is therefore able to quickly exactly select (specify) a desired home 
page from the searched result. 

Further, in the embodiment 3, for obtaining the required file in 
order to create the index image file, the information providing 
servers are accessed sequentially from the information providing 
server having the less load for gaining the file. Hence, while the 
user refers other index images, the file needed for creating the index 
image creating file can be gained from the information providing 
server exhibiting a high load (requiring much time for obtaining the 
file). It is therefore possible to eliminate a futility of time. 

The many features and advantages of the invention are apparent 
from the detailed specification and, thus, it is intended by the 
appended claims to cover all such features and advantages of the 
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invention which fall within the true spirit and scope of the 
invention. Further, since numerous modifications and changes will 
readily occur to those skilled in the art, it is not desired to limit 
the invention to the exact construction and operation illustrated and 
described, and accordingly all suitable modifications and equivalents 
may be resorted to, falling within the scope of the invention. 
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WHAT IS CLAIMED IS: 

1. An information providing server comprising: 

a storing section storing a display control file including a 
character string and a control character string for controlling the 
display; 

a holding section holding an index image displaying a single 
picture to be display according to the display control file; and 

a providing section providing an index image held by the holding 
section according to a request. 

2. An information providing server according to claim 1, further 
comprising: 

an index image creating section creating an index image on the 
basis of the display control file. 

3. An information providing server according to claim 1, wherein 
the storing section stores a display file related to the display 
control file, and wherein the index image displays contents of the 
display control file and the display file. 

4. A mediation server providing a client with a file held an 
information providing server, comprising: 

an index image creating section creating an index image 
corresponding to a file received from the information providing 
server; and 

a transmitting section transmitting, to the client, the index 
image created by the index image creating section and link information 
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to be access to the information providing server. 

5. A mediation server according to claim 4, wherein the 
transmitting section transmits the index image, the link information 
and a file received from the information providing server to the 
client. 

6. A mediation server according to claim 4, further comprising: 
a searching section searching files corresponding to a request 

of the client respectively given from a plurality of information 
providing servers; 

wherein the index image creating section respectively creates 
the index image corresponding to each of the files searched by the 
searching section. 

7. A mediation server providing a client with a file held an 
information providing server, comprising: 

an element information storage section collecting and storing 
element information of the file held by the information providing 
server; 

a searching section extracting an element information 
corresponding to a request given from the client from the element 
information storage section; 

an index image creating section creating an index image 
corresponding to element information extracted by the searching 
section; and 

a transmitting section transmitting the index image, as a 
response corresponding to the request, created by the index image 



-31 

creating section to the client. 

8. A mediation server according to claim 7, further comprising: 
a display control file creating section creating a display 

control file including element information extracted and an index 
image created, 

wherein the transmitting section transmitting a display control 
file, as the response corresponding to the request, created by the 
display control file creating section to the client. 

9. A mediation server providing a client with files held by a 
plurality of information providing servers, comprising: 

an element information storage section collecting and storing 
element information of the files held by each of the information 
providing servers; 

an index image creating section creating and holding an index 
image corresponding to element information of each of the files 
collected; 

a searching section extracting, from the index image creating 
section, an index image corresponding to a request given from the 
client; and 

a transmitting section transmitting the index image extracted by 
the searching section as a response to the request to the client. 

10. A mediation server according to claim 9, wherein the 
searching section extracts, from the element information storage 
section, element information corresponding to the request given from 
the client. 
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the mediation server further comprises a display control file 
creating section creating a display control file including element 
information extracted and an index image corresponding to the element 
information, and 

5 the transmitting section transmits to the client the display 

control file, as a response to the request, created by the display 
control file creating section. 

11. A reference terminal for referring to a file, the file is 
10 held an information providing server and including a display control 

file and a display file related to the display control file, 
comprising: 

an index image creating section creating an index image for 
displaying each of contents of the said display control file and said 
15 display file received from the information providing server by a 

single picture; and 

a display section displaying contents of the file received from 
the information providing server together with the index image. 

20 12. A reference terminal according to claim 11, wherein the 

index image creating section, when a plurality of files are received, 
respectively creates an index image corresponding to each of the files 
received, and 

the display section sequentially displays the plurality of index 
25 images created. 

13. A reference terminal according to claim 11, wherein the 
index image creating section, when a plurality of files are received. 
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respectively creates an index image corresponding to each of the files 
received, and 

the display section displays the plurality of index images in 
arrangement on the same screen. 

14. A reference terminal according to claim 11, wherein the 
index image creating section, when a plurality of files are received, 
respectively creates the index images corresponding to each of the 
files received in accordance with a predetermined priority, and 

the display control section sequentially displays the plurality 
of created index images in the sequence of being created by the index 
image creating section. 

15. An information providing method in which an information 
providing server provides another server or a client with a display 
control file including a display character string and a control 
character string for controlling a display, comprising steps of: 

creating an index image displaying contents displayed by the 
display control file by a single picture; and 

transmitting an index image created together with the display 
control file to the another server or the client. 

16. An information providing method in which an information 
providing server provides another server of a client with a display 
control file and a display file relate to the display control file, 
comprising steps of: 

creating an index image displaying contents of the display 
control file and the display file by a single picture; and 
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transmitting the index image together with the display control 
file to the another server or the client. 

17. An information providing method of a mediation server 
comprising steps of: 

obtaining element information of a file held an information 
providing servers; 

extracting element information corresponding to a request given 
from a client among obtained element information; 

creating an index image corresponding to extracted element 
information; and 

transmitting a created index image to the client. 

18. An information providing method of a mediation server 
according to claim 17, further comprising steps of: 

creating a display control file including the element 
information and the created index image; and 

transmitting the display control file to the client. 

19. An information providing method of an mediation server, 
comprising steps of: 

obtaining and storing element information of files held by an 
information providing server; 

creating and holding index images corresponding to each of the 
element information stored; 

extracting an index image corresponding to a request given from 
a client from the index images held; and 

transmitting the index image extracted to the reference 
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terminal. 



20. An information providing method of a mediation server 
according to claim 19, further comprising steps of: 

5 extracting the element information corresponding to the 

extracted index image among element information stored; 

creating a display control file including an extracted element 
information and an extracted index image; and 

transmitting a created display control file to the client. 

10 

21. An information reference method of a reference terminal, 
comprising steps of: 

receiving a file containing a display control file and a display 
file corresponding to the display control file from an information 
15 providing server; 

creating an index image displaying contents of the display 
control file and the display file by a single picture; and 

displaying the index image created. 



22. An information reference method of a reference terminal 
according to claim 20, further comprising a step of displaying 
contents of the file received together with the index image. 



23. A computer readable medium recorded with programs executed 
25 by a computer, wherein the programs comprises: 

a program by which an information providing server creates an 
index image, wherein the index image displays a display control file 
including a display character storing and control character storing 
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for controlling a display by a single picture; and 

a program by which the information providing server transmits to 
a mediation server the index image created in response to a request 
given from the mediation server. 

24. A computer readable medium according to claim 23, wherein 
the programs further comprises a program by which the information 
providing server transmits the display control file together with the 
index image to the mediation server. 

25. A computer readable medium recorded with programs executed 
by a computer, wherein the programs comprises: 

a program by which the information server creates an index 
image, wherein the index image displays a display control file and a 
display file relating to the display control file by a single picture; 
and 

a program by which the information providing server transmits to 
a mediation server the index image created in response to a request 
given from the mediation server. 

26. A computer readable medium according to claim 28, wherein 
the programs further comprises a program by which the information 
providing server transmits the display control file together with the 
index image to the mediation server. 

27. A computer readable medium recorded with programs executed 
by a computer, wherein the programs comprises: 

a program by which a mediation server collects element 
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information of file held by an information providing server; 

a program by which the mediation server extracts the element 
information corresponding to a request given from a client among the 
element information collected; 
5 a program by which the mediation server creates an index image 

corresponding to the element information extracted; and 

a program by which the mediation server transmits the created 
index image to the client. 



10 28. A computer readable medium according to claim 27, wherein 

the programs further comprises* 

a program by which the mediation server creates a display 
control file including the element information extracted and the index 
image created; and 

15 a program by which the mediation server transmits the display 

control file created to the reference terminal. 



29. A computer readable medium recorded with programs executed 
by a computer, wherein the programs comprising •• 
20 a program by which a mediation server collects element 

information of files held by an information providing server; 

a program by which the mediation server creates index images 
corresponding to each of the element information collected; 

a program by which the mediation server extracts an index image 
25 corresponding to a request given from a client among the index images 

created; and 

a program by which the mediation server transmits the index 
image extracted to the client. 
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30. A computer readable medium according to claim 29, lyherein 
the programs further comprising: 

a program by which the mediation server extracts an element 
information corresponding to a request given from a client among the 
element information collected; 

a program by which the mediation server creates a display 
control file including the element information extracted and the index 
image file extracted; and 

a program by which the mediation server transmits a created 
display control file to the client. 

31. A computer readable medium recorded with a program executed 
by a" computer, wherein the programs comprising: 

a program by which the reference terminal receives from the 
mediation server a display control file and a display file related to 
the display control file; 

a program by which the reference terminal creates an index image 
displaying contents of the display control file and the display file 
by a single picture; and 

a program by which the reference terminal displays an index 
image created. 

32. An information providing server, providing a client with 
information including image and text according to a request of the 
client, comprising: 

a storing section storing a display control file, wherein 
display control file including image data relating to the information, 
text data relating to the information and control data for displaying 
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the text corresponding to the text data and the image corresponding to 
the image data to a screen of the client; 

a holding section holding index image data corresponding to the 
information; and 

a providing section providing the index image data with the 
client. 

33. An information providing server according to claim 32, 
further comprising: 

a creating section creating the index image data based on the 
display control file. 

■ " 34. An information providing server according to claim 32, 
wherein the index image data includes data of a image in which a 
display size of a image displaying to the screen of the client as the 
information is reduced. 

35. An information providing server according to claim 32, 
wherein the information is provided as a home page; 

the index image data includes data of text and a image in which 
display sizes of text and a image displaying in first page of the home 
page is reduced. 
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ABSTRACT OF THE DISCLOSURE 
An information providing server is connected via the Internet to 
a mediation server and a reference terminal. The mediation server, 
when receiving a request for searching a home page, request the server 

5 for an index image file. The information providing server creates the 

index image file by use of an HTML file and an image file held by the 
information providing server itself, and the index image file being 
configured such that a first screen of the home page corresponding to 
the searching request is displayed with a single picture. The created 

10 index image file is given from the information providing server to the 

reference terminal through the mediation server, and images 
corresponding to the index image file are displayed as a searched 
result in the reference terminal and are referred to by a user of the 
reference terminal. 
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or inventor's certificate, or 36S(a) of any PCT Intemationai 
appfication wNcti designated at least one cotmtry otlier than the 
United Stales, listed below and have also Identtffed below, by 
cftecking Itie box. any foreign application for patent or inventor's 
certificate, or PCT International appiicatfon having a filing date 
t>efore that of the application on which priority is daimed. 

Priority Not Cl«iin«d 
02/02/1999 «*«4.:»,.L 

(Day/MonthA'ear Filed) ° 
(Day/Month/Year Filed) 

I hereby claim the bcncm under Tide 3S, United States Code. 
Section 119<e| of any United States provisional appiication<s) Hated 



(Application No.) 



(Fiiing Date) 
(ffiCKP) 



(Application No.) 

(m«*^) 



(Filing Date) 



I hereby daim the benefit under TiOeZt, United State* Code. 
Section 120 of any United SUtes appfic«fion(s), or3<S(c) of any 
PCT Inlematiooat appfication designating the United States. Ksfed 
belowand, insofar asttie sutject matter of each of the cUimeor 
ttiis appHcaUon is not disdosad in the prior United States or PCT 



paragrapli of Title 3C. United SUtea Code Section 112. I 
acknowledge the duty to disclose biiomution which is material to 
patentability as deflnad kiTWeST. <»deaf Federal fteguiationa. 
Section IJCwfiichbaeme available between the filing date of the 
prior appNcation and the national or PCT International ming da«a of 



(Application No.) 
(WW#*) 



(Application No.) 



(Filing Date) 
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(Filing Date) 
(iUMe) 
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(Status: Patented, Pending, Abandoned) 
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I hereby declare that alt i 
knowledjie are true and that al statements made on infonnation 
and belief are believed to be true: and further that these 
re made with the knowiwige that willful false 
d ttie ike so made are punishable by fine or 
Imprisonnwnl, or both, under Section 1M1 of Tide It of the 
United States Code and that such wilful false stetaments may 
Jeopardize the validity of the appHcation or any patent issued 
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Japanese Language Declaration 

«fr:« : «UTJC««'fl«-tLr. *:fH«KM-t-«— >^>VVER OF ATTORNEY: As a iMimd invtntor, I h«f«by appoint 
^tti^lr*«n^««-eK*tLTji£ff-f5#a±f fctift^A th« IbUowIng ittonMyCal aotVor ag«nt<a| to prosecute tttit 
tLX. TSlwr^rffi^V^fcLit-. (#il±. IfcHfta •PPticaMon aodJraiwact •« b««<n««f In the Patent and Tridemaric 
A<r>S:*itt/20S*tflS2«w i) Office coimKt«dtliermii«h<»WfMm«an</r*g<(»vtfo<>/NmiA«4^ 

James D. Halscy. Jr.. 22,729: Harry JohnStaas. 22.010; David M. Pitther. 25,908: John C. Garvey. 2S.<S07:J. Randall Beckers 

30.358; William F. Herbert. 31.024; Richard A. Gollhofer. 31.106; Mark J. Heniy. 36.162; Gene M. Gamer II. 34.172- Michel D 

D,.„ . ^ « ,30 Gerald P. Joyce, lit. 37.648; Todd E. Marleite, 35.269; Harlan B. Williams. Jr.. 34.756: 

C. Soldner. 41.455; Norman L. Ourada. 4 1,235; Kevin R. Spivak, P-43.148; and William M. 
Send Cooecpondenca to: 
STAAS & HALSEY 
700 Eleventh Street, N.W. 
Suite 500 

Washington. D.C. 20001 



1, 37.240; Paul 1 Krai 
Georse N. Stevens. 36.938; 
Schenler. 35.348 (agent) 



Dwrect Telephone Calie to; (name ttuiMtphcM numbmi) 



Ful name o( sole or lirst Invenlof 

Hidehisa WAKAMATSU 



•ntot's signature 1 , Date 

H-J^hWc. \/ ^M<ah,^r^SUL Nov. 11. 1Q 



Residence 

Kawasaki-shi . Kanagawa. 



Japan 



Post Office Addresa c/o FUJITSU LIMITED, 1-1, 
Kamikodanaka 4-choitie, Nakahara-ku, 



Kawasaki-shi, Kanagawa, 211-8588 Japai 



iditwentec's signafcjra 



Oe(« 

Nov. 11, 1999 



Kahoku-qun, Ishikawa, Japan 



OS It 



Post Office Address c/o PFU LIMITED, Nu-98-2, 
— Aza Unoke. TTnnke-machi . Kahoku-aiin. 



Ishikawa 929-1192 Japan 



(JB:=.£J.»OjtPI»'W-fi-|--3V»r tl33aifCja«L. m^t:-t- (Supply simiUM-infofmatkmsnd signature fof third and sutisequent 
£ w ^ } joint inventors.) 
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